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PROCEDE ET INSTALLATION DE FORAGE ET DE CHEMISAGE D'UN 
PUTTS, NOTAMHENT D*UN PUTTS DE FORAGE PETROLIER, AU 
MOYEN DE TRON^ONS TUEULA1RES ABOUT ES IN1TLALEMENT 
SOUFLES, ET DURCIS IN SITU 

U entente in ventioo concern un proc6<«pourf<xwetchcori«crimpuito, 
notammcnl un pints de fctrngB penxiuer, so mcyen d'un ensemble de utsocoos tufaulmirc* 
, ou prff bancs - wmiUUcs, imtalcmcot soupks, antes 4 tee icpliees longftndi ps ton ent 

5 TcfTct d'une ptcssian intone pour prendre unc tonne cyUndrique, et cnAa ft tet 
ligufifiea jnsitu par pdymerisatioo de lew paroi, rcnoottbrement traversal d'uac 
prtfcxme cepUee tantde dimension maximak sentiblcment infeneure a son diametre 
interne 4 Teen d£piie\et ksdifes prtTormes pxscaant une portion d'extremite* dont le 
diametre - apres depliement - est legeremeut supericur a celui de la prcTorme, oc qui 

10 pennet leur joncoon bout-e-bout par emboTtemaii, avec icccaivrement de Udite portion 
d'exttemte 

Ainsi, en recoursnt a ce type de prtfortne. qui est connue en soi 
- nobunment par le document WO A -94/2 1887 - il cat potable d'obtenir un chemisage 
d'ua mametxe constant surtouse la longueur dupuits. 
15 a cat egaid, U connect de nppeler nVavecdes cbemisages (on tubages) 

tiaditkaxnels consatucs par dec tubes en ader» oo cat oblige* d'utiliscr dee troncens 
cubulaiies lelescopiques, a diametre decnxssani en direction du food du putts, ce qua pose 
dea problemes d'mstsllation et d'exptdtstion tisesieure du puts. 

L'objectif de rinvenuoo est de proposer un procetW de forage ct de 
20 chemisage du puits, 4 Taide de preTotmes du type mentionne d-dessus, qui puisse toe 
mis en ocuvrc <fc romierc simple ct rapide, k faiblc coCl 

Fbur ceU. et oonTocme'ment a Invention, on commence par mctxre en 
place unpre^owen*^ 
trencon enutt ujurace ven k bas. 
25 UpnxAfcadonn^ 

1) on Tait passer axialecncnt, de haut en bas, 4 Haven ledit troocon, un 
outil de forage, et oo fore aiHkssous et dans le prolongemeot de ce troocpn un trou de 
fonneetde|vofondetsfadapteeapciff 

b)oorcdrcrcmtfldcfor»«e ; 
30 c) on introduit une pttTorme. a 1'emt repliC, 4 1'inteneur du puita en U 

faiont ttaveiscr fc tronccndej4eo place, et on U positionne convenabletnent 4 1'tnteneur 
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du trou, sa portioo d'extrcmitd haute venant se placer 4 nntericur de U portioo d'ex- 
trfmite elwgie du troncon ; 

d) oo introduit un draent fluide au food du trou. autour de U portioo 

d Vxtttroite* basse de U preYorme ; 
5 e) oo introdmt un fluide sous (Kenan, de deast* supericure 4 la dauikt 

du drncau 4 rio^ewde U pieTonM 

bu«haui.eoref«ilaniled 

contra Ka peroi du trou ; 

OtotrteomaioieiiafttUpi^ofmea^ 

10 panapourlapotymenscr; 

g) te dment ayant pru, et la preTonne ayant dufri pour coosti tuer un 

Iro^mlwlsiierigto 
gotinageet4UpdYinerisat^ 

b) oo rfitete I'opeiadoo pour lea troosoos euivants, jusqu'4 obtenir U 
15 toogueurdepuitachenu^aouhaitee. 

Lorsque. comme cda sera expliqu* plus loin, la preTonne prfsenle des 
Serves de itsinc aj*es 4 migrer vers rexteiieur pour former dea venous aanulmires 
d'euuidaSt^lepottiionnem^ 

De rosniere partkulifcfcroatt evanageuse, on utilise un outit de forage dn 

20 B meti^apte4occuperae1e^ . 
premier dtat d'encombrement minimal, In penncttant de passer 4 rinleneurdu troncon 
dcj4 eo place, un acoood dial* d'eaoottihcaasaat intenne<iiaiie, pour le forage de la psrtie 
principle du trou ciim 

parte du Uou deatinee 4 recevoir U portion elargie de la prffonne. 

25 DaiatDmodedeicalisatk» 

a la polymerisation de U pteTorrae, ainst qu ' 4 la distribiflioo du dment. comprend une UHe 
4 double valve placemen parte basse de la pitTorme, ctapte 4diitribuer selectivemeni un 
fluide de gonflaajt 4 rinleneur de U preTonne ct un anient fluide 4 rexteiieur de ceOe-cL 
L/iastaUatioo de forage ct de chemiaage. qui fait egatement parte de la 

30 prfseniemreiilio* 

qu'dlc compread. en tele de pints : 

- una bobine de stockage et de rfception. 4 1'Oat enroul6. de laditc 

preTonne; 

- one UHe swplombam r entree du puits, apte 4 pennettre le guidagc et 
35 rintroduction. dans le puits, de la preTonne ct des difTerenti outillages servant au forage 

du pints ainsi qu*au gonflage et 4 la potyinenaatiott de la preTonne » 
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• des bobincs de stocfcagc U'cUat eoroute dc tubes metalliques eTastique- 
meat deTcnnables aptes a faire desceadre et icmooterle^it outillagcs dins tepuits. Pun 
de ces tubes contenant uo dWc servant a Palimentation de Is preTorme en courant 
efectrique; 

5 « ua geoerateur de ccurant flectriquc 

D'suues csnctenstiqucs et avantages de I'lnvention appersArant de Is 
description et des dessios annexes qui en represented a simple titre d'exemples i 
lfmt»ftf « mnde de mise en oeavie weTerc\ ainsi que I'iastsllsnon c 
Surees dessias: 
10 -les figures la4 soot des itiim 

les differentes Gapes de Tc^efSlUn de forafe dc la partie de puits qui doit recevoir is 



15 



-lsfii^5estiBievuescbemaUque d*unc prtTocroc ct de rootillsge doat 
die est sotidaire, avaat miss en place, dauslepuits; 

- les figures 6 et 7 soot des vues parti riles de lVxfcemit* basse de la 
preTorme, destinies a fllustrer le principe de la double valve doat est pourvue U tete 
d'ouuHage; 

^ .Iesri*^8al5iUustre«lesdtt^ 
, J ^onneaubomd'untroiicoede^eopUKe; 

20 - la figure 16 repcesente fcheauuiqueaieni, en coupe axiale, tin poits 



, \ % figure 17 est unc vuc schfrnatique moctranl les dlfferenU mateneU 
coostitutils de r installation, situes en surface (tttede puits) ; 

-lesfigures 1 8 a 30 - a echclle plus petite - tllustrent le fenctiormrrnrnt de 
25 rinstaUatiori au cows des diflcientcs topes dn cbcausage. 

La figure 1 represente I'cxtremite* basse d'un puits vertical en coon de 
fotage et da chemisage. Ce pui ts, ircomptetemen t Icrf, comport* un cnc ni isagc deji en 
place sous forme d'im tube cyti^^ 
206argie. 

30 UdiantoDdecette partie 20 est legere^ 

d de la partie priudpale X si bien qu'U est possible d'embotter les una dans les autres des 
troococs 2, a vec recouvnment des parties d Vxtremite' 20. 

Le troocoo de chemisage 2 est icett^i^kpaitiperuncimentr^pben- 

que 200. 

35 Nous ailoos maintenant decrire de quelle roaniere va toe mis en place, a 

l'aide du proceVJ^ de r invention, le traocan luivant, cestin* aetrc aboute* au troocoo % 
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four cda, comme illustrc tux figures 1 a 4, on commence par focer on 
troudcjtin64reoevoirce troncon. 

A cet diet oa utilise un outU de forage I, du genre trepw, qui a U 
particttlaritf de pouvoir etre rftracte oa dilate* radialetnent. dans trob euus d\ 
5 bfttneatcfi/raents. 

Dans un premier touiiiustrf a U figure U*<>atil est i*rac*aui 
de idle HMniere que sa plus grande dimension transverealc autorise ton libra passage a 
I 'Latencur du trooooo X sjdslctnrrU a trtven cehi<L 

Dnwme^sonencombrememe^ 
l 0 De manure connuc, Voaai de forage 1 est fix* I rextremite d'une age 

nfculauTia t o>norteten^ 

\ n <xpve* assumnt ion deptoiement ou sa contraction radiate. 

Comme on le vena plus loin, la dge 10 est montee a rextrenu* d*ua tube 
mltailiquc apte a toe enroul* sur un tambour reVepieur dispose* cn surface, en tfce de 
15 puita> 

Dans un second flat de denotement radial. UlustreiUfig«e2»Upartie 
conpante 12 de I'outil possede un diamfctrc de tiavaU sensibtementegal ID. 

L'outil ayant 6ti deacendu axialcment dans le puits, a narers le mbage 2 
deja en place, on provoque ce deploiemeat radial au diametre D lonqu'il est aim* a 
20 nnttriewdelaporioadafgM 

vamrackscente comme ulustra 1- 

Co idalisn ainsl te forage d^m tm 
noncon 2, dans le pcolongement de ceha^d, dans le sol $. 

La pfttfoodeur de forage correspond a la longueur du troncon que 1 'on 



L'outil 1 possede des ocganesde coupe additionnds 11 qui peuventetre 
deployes radialement a on diametre siiperieur a D. afi o de pouvoir recevoir la portion 
dtargie du troncon a mettra on place. 

Commc iUustre a Is figure 3, par rcmontee de I'outil sdon P a , on realiie 
30 yimi m flfiigf r~*»~* 1 «ur una tartaine hauteur. 

AUfigure4onadesig^parUrtfere»30UpTO 
du trou 3. par la reference 31 La paid de sa portion elargteet per Uitf^ 
basse du trou, dont le diametre D est le iiitaequecduidetepaitic3a 
l^piefonne4reprtsent&5che^^ 
35 general quecclle dfaite en detail dans le WO-A-94fclB87d£ja rite. 
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Neanmc*i^eUeestdd>WTjedaiissap 
gonfUblc, du fait qu'on a nftmt a un trou borgnc ; de plus. U prfformc 4 poesede uoc 
portion d'ectremi basse 40 de section elargie. 

La preTonne 4 est supportee par une bge tnbulaire 5 co aricr. earooiabte 
5 sur tin tambour de Blockage situe* en turf ace, et qui permet de la faire d csora d r c a 
rinterteur du puits, et de Kii foumir les flmdes de ctmentation et de rcn/lage, ainsi que 
Peaergie tlectriquc poor la pdymerUation de U prtfonne, par Hnteraediaire d'un 
BltpcaMf de rrrrrH^* S00 «»iU4 mi ooedaileenttal <«*j«n SO dispose* al'jntfrfcaf de 
lap<tTc*Ti*ctsciacccs^ 
10 Cetypccktffed'ackrcmoo^ 
park lenae anglais *X0ILro^ 

Cocnmc cda cat dccrit dans lc WOA-94/21887 deja rite\UpreTormeest 
obcmec 4 aes exlidfiute^ hau^ 
bies et/au decoupaUea en fin desperation. 
15 La fete diatributnce 51 poasede use double valve 52, 5). actionnaUe 

taectivement (depeis la surface). 

Cocaine illusmJ aux figures 6 et 7. la valve 32 pennet de distriboer un 
fhnde de gcisns^ a riateiwur 0^ 
diitribueruncimei*^ 

20 Comme iflustrfala figure S.UpreTonne 4- qui setnxveimdalementa 

radiakmeol replie* * est descendue dans le trou 3 axialement, du haut vers le bas, a 
travmktrof^dechettu^2d65aeopJt^ 

Biea enseadn. poor que ecej soil pcwble, U eat Ii6ces3aire PenccoH 
bienxsUtiansv«isaldeUpftTocnie 
25 depUe^quicofTespood 

Ltxsque li prtYonn* est replkc tux cUc-mfimc, die prtsente unc section en 
•*LT on en forme d'escargot - comme illustri pat cxemple aux figures 6A et 6B, 
respecti vemeni do document WOA-94/25655 ; lorsqu'eUe est depute tile preaente unc 

sec don circulate. 
30 Upfttonne4enp(3aitionnecdan 

d'etfremit* plus large 40 se trouve en regard de 1 'elaigiiaement de puts 3 1 ; la longueur 
du trou 3 eat ddtesminee pour que. dans cede position, la portion aupeneure de la 
pftTonne se b^ove en ics^ 

On precede eloR a Hnjecti^ 
35 preformc, via U valve S3 (flechesj, figure 9). 

Le ctment est chotxi pour avoir uoc densite* votsine - voire legferemeut 
superieure - de cdle de la boue liquide 7 se trouvantdanslepuits. 
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L'arri vce de cimeitt a la Use dc U preTonne chasse done cettebotie vera le 

haut 

Comme iilustre* a la figure 10. on procede eosuite au gonflage de la 
preTonne, en injectant un fluide sow pressioo a rtaterieur de celle-ci, via la valve 52 
(Heches I). 

D e'agit soil d*un liquide introduii de IVxtcneur (depuis latftede puits) 
parlec»ottt5dait^pre^^ 
poits et pompd dans la prtTocme, 

U lk)uide de foana«e est avaatagew^ 

fcgfecaneni*ip6ko«acd^ 

apanage vm sc faire progressivement du bas vers le hart, comme symbolise par kes 

Heches Gala figure 10l 

A dtfaut , la pcogressioo du gonflage du bas vers lehautpeul tore concroiee 
en prtvoyant, le long de la preTonne, une serie dc bagues de contention Frangibles, doat 
15 leseuildenipcureettadaprfaa 

U dmem est par coos^ueat refouM e 4 
paioi dV puiti^ comme symbolise 
verslc tout 

De prff crencc le volume de cimeot penpfeerique n'est pas suftisant pour 
^ jwlre haute <mm|*<^^ liaison sans cimc at dans 

de jonction entre les portions d'extrtaitf des deux troncons 2 et 4 (voir figure 
11). 

Depntfereoc^m florae 4 pc*s^ 
chaud, prise en sandwich entre une peso ioterieure et une peau cxtaieureeTastiques, et 
25 mum e, com* intcneur, d'une reserve contenantde Uresine apte a migrer vera l'exterieur 
pour tanner des bowrelets annulsires favorisant rancrap et rfcancneite du tubage centre 
U paroi do puits. 

Une preTonne de oe genre est decrite dans Udeinandede brevet frsBcaas 
94 06691 deposeele7juiUet 1994 per U demandcresse, et daw 
30 tionalePCT/FR 95/00902. 

Ces venoos annulaires, repaitU lout le long de la preTonne aont reTerences 
9 ; de preference U est prtvu une densite plus grande de venous (e'est-a-dire un 
tortcn^ plus fsiWe entre les ve^^ 

a assurer une bonne etancbeite dans la liaison bout-a-bout des different* 



Le chaufTage et la polymerisation de la preTonne sont realises une fois le 
gonflsge terming Upnasioncte 
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A litre iadicauT, la presnon interne eat de rordie de 15 bars. 

Le chanffagc de la prtf onnc peut se faire soil en introdubwit ua fluide 
eh**! * linteiim* do U preYonne, soil par rtactioo chimiqpe exoCheraique, soil encore - 
de pre^rcoce - per effel Joule, au moyco de resistances electriques (fill chaufTsnti) 

electriquedeptusUttedepui^ 

AtiotiiKfiatir.UiBmi^fimre 
dc 110a i4(TQelUduieedece»e^eitderontedew 

Lonque U pdymenntioo des venous 9 ct de U pexoi de preTenne est 
10 terminer ein^lecin^ 
(Heche K, figure 13). 

On iaiulle alors unoudl de coape (50 1) * rextremite* du cube 5, et on 
decoupe le nunchoo f&aadb&t* de I 'extremis haute de la. prfforme (pcJymeriaee) 4* 
(figure 14). qn'on anache ensuite. On opere de la mtae maaiere poor le manchoa 
15 tofeneur. 

On obd^ alors uaarocondecbenu^ 
me*lewba$eprfcAfcnt 2 (voir figure 15). 

L'optedon qui vient d'etre decrice est Wen sur reltcYee, troncoo aprts 
tronc^afmd'obrairUprofcx^^ 
20 CNmi un mode de realisation possible de la pre/orme, celk-o a uoc Ime 

cumposee a30ft de resiae epoxy et a 70% de fibres de verre, ceoe tme ayaat me 
epeisteur de Tocdie de 14min ; tea pcaux ioteneure et extericure, ea caoutchouc 
lyntbefique, cot respecti vement une epaisseur de 2min ct de 6mm environ. 

A tHre iadtcatir. la portion principale de la prtfonne 4 possede, a V6m 
25 de^imdiametre interim 

184mm. taadis que la portion Margie 40 posscde on diametre mterieur de Pocdre de 
188mm et an mamctre exteneur de I'onfcedc 236mm. 

Lea portkn 30-32 ct 31 du puita out da diamto»nwyeusder«uwde 

197mm et de 244,5mm, icapeettvement 
30 XjilongueordeaafleVnits buncos 

simple titre indicanXla kngucur d'une preTormc peut toe de 1'ordre de 50ta. 

La figure 16 represent* ua pints P chemise par ua ensemble de troia 
Mucosa 2A. 2B et 2C aboutes et dmentca. 

La figure 17 fepct^aue achemalio^en^ 
35 quipcniictdemenrecaceuvrekproce^ 

Sur cetle figure, la t*tc de puits. reference* 55. est equipec d'uoc itructure 
mdaulique (chflssis) 100 entourant la latede puits. 
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Ccflc structure 100 pone uninjecteur lOlpourvu d^ine*botd*appui 102, 
et wvnt a aupportcr et a potaser to dMTteott mttfridi tooqu'its mot dwecodas dans 
le puts ou renies de cctui-ci ; die se trouvc a raplomb de rentree du puit*. 

On m design* par la reTercnce 54 no tambour de stoefcage fur kqud est 
cnrouleeUpreToniie;e^ 

Uitfemia540de«|iieimaabot 
a rentree do puita. 

Lea references 56 el 57 designed da wnbourawrlesqueUaoitf eruaUea 
el stock* respectivemeot tea tubes -CT. W (Coiled Tubing) 560 et 5. 

Lb tube 560 act a aoppofter et adeplacer PoutO de forage ; le tube 5 
(commc <kSi<fiOaertafupporterUprtT<xt» 
omentatoaUfa^onn^^ 
(rtymenantion). 

L'flectrkile* eft fournie pox un generateur flectrique 58. 

U reTdrcnce 59 den gne une cabins de control* de 1 'operation. 

De maniere clasaque, 1 'entree du puits a forer eat initiakment garni© d'un 

cuvelage 550. 

Le trepan 1 eat adapt* a I 'extremitf du tube 560, lequel eat derail* du 
tambour nfcepteur 56, support* etgwd* par tesata^ 

(voir figure 18). 

Ob precede alora au forage du trou.de rorae Aagee3 t deatin^ ireoevor 

k premier tronoan (figure 19) . 

Apres miae en place de Km preTonne, cuae^onctmiaeturoQd.etedui 
pnlymAimrion in ritodc celled. vU uncord 
on letirek conduit ceiitial (50), k tube 5 a^ 
54 (vide) aur laqueik emit initiakment stockce U preTonne (figure 20). 

UpreTormesetioweabat^ 

On deTait enauite lea connexion* bydraulique et electrique avec la 
preTorme, on inateUe et on aceUe de maniere duncne autour de la lite du pints tin 
apptreillage deseed 

A Teide de Poutil de coupe 501, port* par le tube 5. on decoupe lea 
mancnons d'eoncndtii bant et baa (Hgure 22). 

L'&ape luivnnte oonsiate a forer la section suivante, pour obtenir un trou 
&*g63proLoogeant le tronoon 2 (figure 23). 

Ensuite, on calibre lea diamerres et on verifie ralignement dutroacon2et 
du trou 3. a raide d'un instrument apecoprie' 1000 (figure 24). 

On met en place une nouvdk preTorme (figure 25). 
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On to fait deaoendre dans te puio. etoola poritioone convmahlrmrnt dm 
le trou 3. On to conaecie au tube 5. el an procede an goaitoge, a U dmealatio*. el 4 la 
potymtnarioo (figure 26). 

On retire le conduit central 5a qu'on remonle et qu'oo caroule sur le 
tambour receptee 54 (figures 27 ct28). 

On suspend t'outil de coupe 501 au tobe 5. ct on le descend pour dtoupa 
lei manchons d'cxbtjnitf (figwe 29). 

Oaobdc^aiaadeuxtronyoMrigidea 
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REVENPICATIONS 

1. Ftoctflpourfortretdvttuerimpui^ 

ptooiicr, au moyen d*ua ensemble de tranfons tubulaircs - oa prcTormes - sunilsires, 
tniuslement sauplea, aptcs 4 toe repute lougitudinilement cur eUes-mfanes pour toe 
introduiie* dans le puits, puis 4 toe depliecs ndialement sous reflet d'une pfesaion 
5 inttra pour pra*ircUDe fame 

ntioo de tear ptioi, reocoabmneut transversal prtfonne icpliee *unt de 
dimeosfco maximal* seufttarat infdrieurc 1 too diamtoe intern 4 V*mX depli£, ei 
lesdites preTormes (4) pooWtot one portion d'extremiie* (40) doot k diamtoe - aprts 
n^ptienxtt-eatlegaTaneatsup 
10 jooctioc bout-4-bout par cmbottanenl avec recouvranent de bdite portion d'extrejnite* 
(4q),caiacterise^refaitqu^^ 

I 'entree du puits, sa portion d'extrtrai te* fitrgic (40) townee vers le baa, 

a) on fait passer sjtialemeat, de haut en bes 4 mvecs ledit tzcocjon (2). on 
outilde forage (l)>et on fore emfcssouset dans le peotoogement de oe troncpn (2) un 

15 tn*i(3)defc€meetdeprofondeurs^ 

b) on retire I 'outil de forage ( I) ; 

c) on introdtnt tme prtfonne (4), 4 L'cKaft repue\ 4 rinteiieur du puits en la 
faieant Havener le troncpn (2) dej4 en place, etooU posidonne cooveoaWement 4 
rintencur du trou (3), sa portion d'extrfmitc* baste veoant se placer 4 K'intfrieurde U 

20 portk»d*«atrtmitdelar^(4^ 

d) on tnaoduit un ctment nude (6) tax food du iron (3). anftour de ta 
portion d'extrtai* basse de la preTorme ; 

e) on introduit un fluide sous prewon (8). de Acanti superieuie 4 la 
density du ciroent (6), 4 rinteneur de la prtforme (4) alio de ta deplier radialement, 

25 piogiraaveiiieoldebestthau^ 

delaprtforme.coatreUpwoidutroup); 

f) lout en rnaifitcnant la pfeTonnc sous pressioo internet oq en chaufle la 
ixrapourlapolymenscr; 

g) le cimcnt ayant pris, et la pttTonne ayanl durci pour constituer un 
30 trooya tubulaire rigkk de rhrmis ag e (4*). on retire axialenient lea outillages ayant servi 

au gonnage ct 4 h\ inlymernam 

b) on ititere l'operetioo pour lea troncons suivants, jtaqu'4 obtenir la 
longueur de putts chemise* souhaitee. 

2. Proc4de'seJoo fevendtemtion 1 , caractdrise 4 per le fait qe'oo utilise un 
35 outil de facade ( I) du genre trepan, apte 4 occuper selectivemcm trou etats dc contraction 
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radiate, it avoir un premier tot d'escombremcnt minimal, lui penncoant de passer k 
1'inieiieur du 1100900 (2) cfcjaai place, ua aecood *at, d'aicombrcmeot inicnnAiiahc, 
pourl«fofi^deUp^cprindpalc(30)dtttxou(3)rt 

maximal, pour le forage de La parte (3 1 ) du irou (3) dcHinfe a recevoir U portion elargie 
5 deUprefonne(4). 

3 . ProcAtf atlon la revendicaboo 1 ou 2, caracten** par le fait qae kdit 

outfflagc comprend use ttte (51) a double wire (52, 53) pUcee eo partie basse dc U 

c^onne(4).etae*adi*lri^ 

pre?onDe(4)etimameianiB^ 
10 4.tatal!ationdefofaa*ctfe 

pcoc^«don ra» des ivvcndk^ 

ttedupuits: 

• erne bobtoe (54) dc ftockage ct dc recepdoa, a V6m emoule\ dc ladite 

prfforroc(4); 

15 - unetfcte (101) swplombant Pentrfc (55) du puits. apte & pennettre le 

guidage et rintrodocaoa dans le puiti de la preTorme (4) ct des different* outillagcs 
servant an forage do puts an qu'au gooflage etiUpdyinensaliooifclaprffoitnc; 

- des bobtoes (56, 57) de ttockage k I *eHat enraoU de tubes mftaltiques 
clastiqucmcnt dcTonaafaka (560, 5) aptea l fatw detceodre et nanontar ksdte ourtllagca 

20 dans le puits* Tun (5) decea tubes coe tenant ua cAbie servant a 1'aJi mentation de la 

• ua generatcurde couiantelecariaue (59). 
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54. PROCEDURE AND INSTALLATION FOR DRILLING AND LINING A WELL, PARTICULARLY OIL 
WELL DRILLING, BY MEANS OF INITIALLY FLEXIBLE, ABUTTED TUBULAR SECTIONS, AND 
HARDENED IN SITU. 



57. According to the invention, the lining of the well 
is accomplished by means of several preforms (4) 
coaxially abutted, which are initially flexible and 
folded back on themselves in order to have radially 
small overall dimensions which allow them to 
descend through the section (2) already in place; 
the preforms have a widened lower end which 
allows them to be nested with overlapping of the 

preforms; a preform is sealed in a hole made in [diagram] 
advance, through the section already in place, this 
sealing process using a cement (6) which is 
inserted in the base of the preform; by the 
subsequent insertion of a fluid under pressure 
inside the preform, the cement is forced from 
bottom to top against the wall of the hole, after 
which the preform is polymerized to harden it. 
Lining for oil wells. 



[vertical text in left margin:] FR 2 741 907 - Al 



2796483 



PROCEDURE AND INSTALLATION FOR DRILLING AND LINING A WELL, 
PARTICULARLY OIL WELL DRILLING, BY MEANS OF INITIALLY 
FLEXIBLE, ABUTTED TUBULAR SECTIONS, AND HARDENED IN SITU . 

The present invention concerns a process for drilling and lining a well, 
particularly oil well drilling, by means of a set of tubular sections — or preforms— that are similar, 
initially flexible, suitable for being folded longitudinally back on themselves in order to be 
inserted into the well, then radially unfolded under the effect of an internal pressure in order to 
5 take a cylindrical shape, and finally to be hardened in situ by polymerization of their walls, the 
maximum dimension of the overall transverse dimensions of a folded preform being substantially 
less at its inside diameter when unfolded, and said preforms having an end portion the diameter of 
which— after unfolding— is slightly greater than that of the preform, which makes it possible for 
them to be joined end-to-end by nesting, with overlapping of said end portion. 
10 Thus, by using this type of preform, which is known, particularly through 

document WO-A-94/21887, a lining can be obtained with constant diameter for the whole length 
of the well. 

In this regard, it should be remembered that with traditional linings (or well 
casings) composed of steel pipe, telescopic tubular sections have to be used, with diameter 
15 decreasing toward the bottom of the well, which poses problems of installation and subsequent 

operation of the well. 

The objective of the invention is to propose a process of drilling and lining the 
well, using preforms of the type mentioned above, which process can be implemented easily and 
quickly, at low cost. 

20 To accomplish this, and according to the invention, a first section is put in place 

at the well head, the enlarged end portion of this section being turned downward. 

The process according to the invention includes the following steps: 

a) a drill tool is passed axially downward through said section, and a hole is 
bored with a shape and depth suitable for receiving the next section, beneath and as an extension 

25 of this section; 

b) the drill tool is removed; 

c) a preform, in folded form, is inserted inside the well, causing it to pass through 
the section already in place, and it is suitably positioned inside the hole, its top end being placed 
inside the enlarged end of the section; 
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d) a fluid cement is introduced at the bottom of the hole, around the lower end of 

the preform; 

e) a fluid with a density greater than the density of the cement is introduced 
under pressure, inside the preform in order to open it out radially, progressively from bottom to 

5 top, by forcing the cement, also from bottom to top, around the preform, against the wall of the 
hole; 

0 while keeping the preform under internal pressure, the wall thereof is heated to 

polymerize it; 

g) when the cement has set and the preform has hardened to constitute a rigid 
10 tubular section of lining, the tools that were used for inflation and polymerization of the preform, 

as well as the distribution of the cement, are withdrawn; 

h) the operation is repeated for the subsequent sections, until the desired depth of 

the lined well is obtained. 

When, as will be explained further on, the preform has resin reserves that can 
15 migrate toward the exterior to form ring-shaped seal interlocks; these interlocks are put in 
position at the beginning of step f) above. 

In one particularly advantageous way, a drill bit is used that can selectively have 
three conditions of radial contraction, the first condition being of minimal size, allowing it to pass 
through the interior of the section already in place, a second condition of intermediate size for 
20 drilling the main part of the hole, and a third condition of maximum size for drilling the part of 
the hole intended to receive the enlarged portion of the preform. 

In one preferred embodiment, the tool used to inflate and polymerize the 
preform, as well as to distribute the cement, comprises a head with a double valve placed at the 
lower part of the preform, and suitable for selectively distributing an inflating fluid inside the 
25 preform and a fluid cement outside it. 

The drilling and lining installation, which is also a part of the present invention 
and is used to implement this process, is notable in that it comprises, at the well head: 

- a spool for storing and receiving the preform, in coiled form; 

- a head that hangs over the entry to the well, suitable for allowing the preform 
30 and the various tools for drilling, as well as for the inflation and polymerization of the preform, to 

be guided and inserted into the well; 
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- spools for storing elastically deformable metal pipe in coiled form, suitable for 
lowering and raising said tools in the well, with one of these pipes containing a wire used to 
provide the preform with electrical current; 

- an electric current generator. 

5 Other characteristics and advantages of the invention will appear from the 

description and appended drawings which represent, by way of non-limiting example, one 
preferred embodiment, as well as the corresponding installation. 
In these drawings: 

- figures 1 to 4 are diagrammatic views, in axial cross section, showing the 
10 various stages of the drilling operation in the part of the well that receives the preform; 

- figure 5 is a diagrammatic view of a preform and of the tooling to which it is 
attached, before being placed in the well; 

- figures 6 and 7 are partial view of the lower end of the preform, intended to 
illustrate the principle of the double valve with which the tool head is fitted; 

15 - figures 8 to 15 illustrate the different steps to install a preform at the end of a 

section already in place; 

- figure 16 diagrammatically represents, in axial cross section, a well lined with 

three coaxially abutted sections; 

- figure 17 is a diagrammatical view showing the different materials that 
20 comprise the installation, located at the surface (well head); 

- figures 18 to 30 — on a smaller scale — illustrate the operation of the installation 
during the different steps of the lining process. 

Figure 1 represents the lower end of a vertical well being bored and lined. This 
well, incompletely drilled, has a lining already in place in the form of a rigid cylindrical pipe 2 
25 having one enlarged lower end 20. 

The diameter D of this part 20 is slightly larger than the diameter d of the main 
part 2, so the sections 2 can be nested together with overlapping of the end parts 20. 

The lining section 2 is sealed in the well by a peripheral cement 200. 
We shall now describe how the next section, intended to abut the section 2, will 
30 be installed with the aid of the process according to the invention. 
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To do this, as illustrated in figures 1 to 4, a hole intended to receive this section is 

drilled. 

For this purpose, a drill bit 1 is used, which has the special feature of being able 
to be radially expanded or retracted in three configurations of different overall dimensions. 
5 In a first condition, illustrated in figure 1, the tool is fully retracted so that its 

largest transversal dimension allows it to pass freely inside the section 2. 

In this condition, its overall dimension is therefore smaller than D. 

In a known way, the drilling tool 1 is attached to the end of a tubular shank 10, 
which carries the motor (not shown) to drive the tool in rotation, and the components that provide 
1 0 for its radial deployment or contraction. 

As will be seen further on, the shank 10 is mounted on the end of a metal tube 
suitable for being coiled onto a receiving drum placed on the surface at the well head. 

In a second condition of radial deployment, illustrated in figure 2, the cutting part 
12 of the tool has a working diameter substantially equal to D. 
15 When the tool has been axially lowered into the well through the casing 2 already 

in place, it is radially deployed to the diameter D when it reaches the inside of the enlarged 
portion 20. The tool is then caused to rotate while continuing its descent as illustrated by the 
arrow Fi in figure 1. 

A cylindrical hole with the diameter D, coaxial to the section 2, is thus drilled in 

20 the ground S. 

The drilling depth corresponds to the length of the section to be installed. 

The tool 1 has additional cutting devices 1 1 that can be radially deployed to a 
diameter greater than D, in order to be able to receive the enlarged portion of the section the be 
put in place. 

25 As illustrated in figure 3, by raising the tool in the direction F 2 , the hole 3 is 

enlarged for a certain distance. 

In figure 4, reference 30 designates the wall of the main part of the hole 3, 

reference 31 the wall of the expanded portion, and reference 32 the bottom of the hole the 

diameter D of which is the same as that of 30. 
30 The preform 4, represented diagrammatically in figure 5, is of the same general 

type described in detail in WOA-94/21887 cited above. 
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However, because this is a blind hole, the preform has no inflatable plug at its 
bottom; moreover, the preform 4 has a lower end 40 with expanded cross section. 

The preform 4 is supported by steel tubing 5 that can be coiled onto a storage 
drum located at the surface, which makes it possible to lower the preform into the well and to 
5 supply the cementation and inflation fluids, as well as the electrical energy for the polymerization 
of the preform, by means of a connection device 500 connected to a central conduit (axial) 50 
arranged inside the preform and connecting at the bottom thereof to a distribution head 5 1 . 

This type of steel tubing which can be formed into coils is currently known in the 
art by the English term "COILED TUBING," abbreviated "C.T." 
10 Like the one cited in WO-A-94/21887 already cited, the preform is plugged and 

sealed at its upper and lower ends by sleeves that can be torn off or cut off at the end of the 
operation. 

The distribution head 51 has a double valve 52, 53 that can be selectively 
activated (from the surface). 
15 As illustrated in figures 6 and 7, the valve 52 allows an inflation fluid to be 

distributed inside the preform (arrows I), while the valve 53 allows a fluid cement to be 
distributed at the base of the preform, outside of it (arrows J). 

As illustrated in figure 8, the preform A — which is initially radially folded — is 
lowered axially into the hole 3, from top to bottom, through the section of lining 2 already in 
20 place. 

For this to be possible, of course, the transverse size of the folded preform must 
be smaller than the inside diameter of the unfolded preform, which corresponds to that of the 
casing 2 already in place 

When the preform is folded onto itself, it has a U-shaped or spiral cross section, 
25 as illustrated for example in figures 6A and 6B, respectively, of document WO-A-94/25655; 
when it is unfolded, it has a circular cross section. 

The preform 4 is positioned in the hole 3 so that its larger end 40 is facing the 
enlarged portion 31 of the well; the length of the hole 3 is determined so that, in this position, the 
upper portion of the preform is facing the widened part 20 of the casing already in place. 
30 A dose of liquid cement 6 is then injected at the base of the preform through the 

valve 53 (arrows J, figure 9). 

The cement is selected to have a density close to — even slightly greater than — 
that of the liquid mud 7 found in the well. 
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When this cement arrives at the base of the preform, it forces the mud toward the 

top. 

As illustrated in figure 10, the preform is then inflated by injecting a fluid under 
pressure into it, through the valve 52 (arrows I). 
5 This can be either a liquid introduced from the outside (from the well head) 

through the conduit 5 in the preform, or a liquid (water, mud or oil) already present in the well 
and pumped into the preform. 

The inflating liquid is advantageously selected to have a density slightly greater 
than that of the cement and mud surrounding the preform, so that the inflation occurs 
10 progressively from the bottom toward the top, as symbolized by the arrows H in figure 10. 

If not, the progress of the inflation from bottom to top can be controlled by 
providing a series of frangible containing rings that have a breaking point suitable for this 
direction of progression. 

The cement is therefore also forced from bottom to top against the wall of the 
15 well, as symbolized by the arrow H, while the mud 7 is forced upward. 

Preferably, there is not enough volume of peripheral cement to reach the top of 
the preform, in order to ensure a bonding without cement at the area of juncture between the end 
portions of the two sections 2 and 4 (see figure 11). 

Preferably, preform 4 has a resin wall that can be heat polymerized sandwiched 
20 between elastic internal and external skins, and provided, on the inner side, with a reserve 
containing resin that can migrate toward the outside to form ring-shaped flanges that help to 
anchor and seal the casing against the wall of the well. 

A preform of this type is described in the French patent application 94 08691, 
filed by the applicant on July 7, 1994, and in its international extension PCT/FR 95/00902. 
25 These ring-shaped interlocks, distributed along the preform, are referenced as 9. 

Preferably, the interlocks are higher in density (i.e., smaller separation between the interlocks) at 
the upper and lower ends of the preform, in order to ensure a good seal in the end-to-end 
connection of the different sections. 

The heating and polymerization of the preform are done once the inflation is 
30 completed, the inflation pressure being maintained inside the preform. 
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By way of example, the internal pressure is approximately 15 bars. 

The preform can be heated by introducing a hot fluid inside it, or by exothermal 
chemical reaction, or preferably by induction, using electrical resistances (heating elements) 
arranged in the wall of the preform or in the proximity thereof, and supplied with electrical 
5 current from the well head via the coiled tubing 5. 

By way of example, the temperature needed for polymerization is approximately 
1 10° to 140°C, and the length of this stage is approximately six to eight hours. 

When the polymerization of the interlocks 9 and the preform wall is completed, 
and the cement 6 has set (figure 12), the tools 500, 50, 5 1 (arrow K, figure 13), are removed 
10 A cutting tool (501) is then installed at the end of the tubing 5, and the sealing 

sleeve at the upper end of the preform (polymerized) 4' (figure 14), is cut off and removed. The 
lower sleeve is removed in the same way. 

A section of lining 4' is thus obtained, which coaxially extends the preceding 
casing 2 (see figure 15). 

15 The operation that has just been described is of course repeated, section after 

section, in order to obtain the desired depth of lined well. 

In one possible embodiment of the preform, it has a core composed of 30% 
epoxy resin and 70% fiberglass, this core having a thickness of about 14 mm; the internal and 
external skin of synthetic rubber have a thickness of about 2 mm and 6 mm, respectively. 
20 By way of example, the main portion of the preform 4 has, when unfolded, an 

inside diameter of about 140 mm and an outside diameter of about 184 mm, while the expanded 
portion 40 has an inside diameter of about 1 88 mm and an outside diameter of about 236 mm. 

The portions 30-32 and 31 of the well have average diameters of about 197 mm 
and 244.5 mm, respectively. 
25 The length of the different sections can obviously vary greatly; by way of 

example only, the length of a preform can be approximately 500 m. 

Figure 16 represents a well P lined with an assembly of three sections 2A, 2B 
and 2C, abutted and cemented. 

Figure 17 diagrammatically represents a well head installation that allows the 
30 process according to the invention to be implemented. 

In this figure, the wellhead, reference 55, is equipped with a metal structure 
(frame) 100 surrounding the well head. 
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This structure 100 carries an injector 101 furnished with a drag brake 102, used 
to hold and push the different materials when they are lowered into the well or pulled out of it; it 
is in line with the entry to the well. 

The reference 54 designates a storage drum on which the preform is coiled; it is 

5 mounted on a tramcar. 

The reference 540 designates a support and guide plate for the preform at the 

entry to the well 

The references 56 and 57 designate drums on which the C.T. (coiled tubing) 560 
and 5 are coiled and stored, respectively. 
10 The tubing 560 is used to hold and move the drill tool; the tubing 5 (as already 

mentioned) holds the preform, feeds the inflating and cementing fluids to the preform, and 
connects it to a source of electrical current (for the polymerization). 

The electricity is furnished by an electric generator 58. 
The reference 59 designates a control cabin for the operation. 
15 The entry to the well to be drilled is initially furnished in the conventional way 

with a casing 550. 

The drill bit 1 is fitted to the end of the tubing 560, which is uncoiled from the 
receiving drum 56, supported and guided by the plate 102, then pushed by the injector 101 (see 
figure 18). 

20 Drilling then proceeds to the multistage hole 3, which is to receive the first 

section (figure 19). 

After the preform is put in place, cemented and inflated, and when it has been 
polymerized in situ via an electrical conductor 580 connected to the generator 58, the central 
conduit (50) and the tubing 5 to which it is attached are removed, coiling it onto the drum 54 
25 (empty) on which the preform was initially stored (figure 20). 

The preform is abutted against and sealed to the casing 550. 

The hydraulic and electrical connections to the preform are then disconnected, 
and an appropriate safety device A is installed and sealed around the well head by a conventional 
technique (figure 21). 

30 Using a cutting tool 501 carried by the tubing 5, the top and bottom sealing 

sleeves are cut off (figure 22). 

The next step consists of drilling the next section to obtain a multistage hole 3 

extending the section 2 (figure 23). 
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Next, the diameters are measured and the alignment of the section 2 and the hole 
3 are verified using an appropriate instrument 1000 (figure 24). 

A new preform is then put in place (figure 25). 

It is lowered into the well and suitably positioned in the hole 3. It is then 
connected to the tubing 5, after which it is inflated, cemented and polymerized (figure 26). 

The central conduit 50 is removed by raising and coiling it onto the receiving 
drum 54 (figures 27 and 28). 

The cutting tool 501 is suspended from the tubing 5 and lowered to cut the end 

sleeves (figure 29). 

Two rigid, abutted sections 2A, 2B are thus obtained (figure 30). 
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10 

CLAIMS 

1. Process for drilling and lining a well, particularly oil well drilling, by means 
of a set of tubular sections — or preforms — that are similar, initially flexible, suitable for being 
folded longitudinally back on themselves in order to be inserted into the well, then radially 
unfolded under the effect of an internal pressure in order to take a cylindrical shape, and finally to 
5 be hardened in situ by polymerization of their walls, the maximum dimension of the overall 
transverse dimensions of a folded preform being substantially less at its inside diameter when 
unfolded, and said preforms (4) having an end portion (40) the diameter of which— after 
unfolding— is slightly greater than that of the preform, which makes it possible for them to be 
joined end-to-end by nesting, with overlapping of said end portion (40), characterized by the fact 

10 that a first section (2) having been put in place from the entry of the well, its enlarged end portion 
(40) turned downward, 

a) a drill tool (1) is passed axially downward through said section (2), and a hole 
(3) is bored with a shape and depth suitable for receiving the next section, beneath and as an 
extension of this section (2); 

15 b) the drill tool (1) is removed; 

c) a preform (4), in folded form, is inserted inside the well, causing it to pass 
through the section (2) already in place, and it is suitably positioned inside the hole (3), its top 
end being placed inside the enlarged end (40) of the section (2); 

d) a fluid cement (6) is introduced at the bottom of the hole (3), around the lower 

20 end of the preform; 

e) a fluid (8) with a density greater than the density of the cement (6) is 
introduced under pressure, inside the preform (4) in order to open it out radially, progressively 
from bottom to top, by forcing the cement, also from bottom to top, around the preform, against 
the wall of the hole (3); 

25 f) while keeping the preform under internal pressure, the wall thereof is heated 

to polymerize it; 

g) when the cement has set and the preform has hardened to constitute a rigid 
tubular section of lining (4'), the tools that were used for inflation and polymerization of the 
preform, as well as the distribution of the cement, are withdrawn; 
30 h) the operation is repeated for the subsequent sections, until the desired depth of 

the lined well is obtained. 
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2. Process according to claim 1, characterized by the fact that a drill bit (1) is 
used that can selectively have three conditions of radial contraction, the first condition being of 
minimal size, allowing it to pass through the interior of the section (2) already in place, a second 
condition of intermediate size for drilling the main part (30) of the hole (3), and a third condition 

5 of maximal size for drilling the part (3 1) of the hole (3) intended to receive the enlarged portion 
of the preform (4). 

3. Process according to claim 1 or 2, characterized by the fact that said tool 
comprises a head (51) with a double valve (52, 53) placed at the lower part of the preform (4), 
and suitable for selectively distributing an inflating fluid (8) inside the preform (4) and a fluid 

10 cement (7) [sic] outside it. 

4. Drilling and lining installation, used to implement the process according to 
any of claims 1 to 3, characterized by the fact that it comprises, at the well head: 

- a spool (54) for storing and receiving the said preform (4), in coiled form; 

- a head (101) that hangs over the entry (55) to the well, suitable for allowing the 
1 5 preform (4) and the various tools for drilling, as well as for the inflation and polymerization of the 

preform, to be guided and inserted into the well; 

- spools (56, 57) for storing elastically deformable metal pipe in coiled form 
(560, 5), suitable for lowering and raising said tools in the well, with one (5) of these pipes 
containing a wire used to provide the preform with electrical current; 

20 - an electric current generator (59). 
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